— - ey W W - v W

-

Section 8.1 - Sequences ¢ 345

.1 Exercise Set

3 oo

. Fill in the blanks,

a) The domain of a sequence is the set of consecutive YO\ v _dnumbers.

b) A sequence with a last term is a(n) -t 1. sequence.
¢) A sequence with no last term is a(n) '] 2 RUA e sequence.
d) The sequence a, = 2, a, = 2a,-, isa{ e 1vS € sequence.

¢) The formula for the nth term of an arithmetic sequenceis f, = _(\ + ( AR l\‘fd :

2. Write the first four terms of each sequence.

R b (222
-— 3
|, 27
n+l_ 2 3"
9 {(-1)"'n7} ) {31
— —\b
(m \) A 5q )
2n 2 n
0 {7} 0 {30}
T ¢
Z > D /C( p) \.
3. Write the nth term of the suggested pattern.
111 A | 111
a) ], 2, 3,4,... Y\ b) 19 2’ 41 8’
n .
24 8 16 A N —4,6,—
c) 3927081 —— .,(2,/ d) 2, 4,6, 8,...
S
4.  Write the first four terms of the recursive sequence.
a) a=4,t,=2+1t,, b) a=3,t,=n—1t.-
4 . R \O
> D /
¢) a=2,a:=3, G = an-1+ An_> d) ai=—1,a,=1, a,=na,., + a,-»
2 R 3 p) ‘S ) 3
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346 ¢ Chapter 8 - Sequence and Series

5. Find the sum of each sequence.

5 _ 4 .
a) >4 =4 b) D (k*=2)
k=] k=1
5 - 3
9 2 (k-1 =SSO d) > (k-1)
k=2 . k=0
~- - .]’ .
A N E S -
4 2 8 2
€) ’;? — \3 )] ’;6(]"*_'1)
.l ~+ .éLJ.» q Iy \\c
Pt
6.  Express each sum usin summation notation with index k = 1.
a) 1+3+5+7 (ZC’\\ b) 12+2°+32+4°+5?
=\
1,2,3_ .. n 5.5 S
© y+E+g+ +— d) S+ 4+
D
<5
£+
=\ r‘-—d* Ké( [ T T e L (\&
7. Wnt%‘t%l;e first five terms of eachiarithmetje sequence.
™ a) 7,11,15, 13 , 232 b) 15,12,9, .
¢) a=4,d=2 d) a=-1,d=-3
4, L 10 1
=_ =_3 =2 41
e) a= S,d—4 f) a 3 d 5
-<< 23 j’_& -L4a -
/ 4* ) 2 ) _—_—2; / ’
8.  Find the indicated arithmetic term.
a) a=5,d=3; find 1, b) a=2, d=-1; findy,
.{\27 = &5+ (\ \.\L_%\
= 3%
c) a =—%, d:%, find ¢, d) a=25, d=—125; find 75
i < U (AR
o2 /
™ © a=-075 d=005; find t. D a=-13,d=-2; find 15
A, = -0+ (L’ D)
40
=\.,2
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Section 8.1 - Sequences ¢ 347

Find the number of terms in each arithmetic sequence.

a) a=6,t,=-30,d=-3 b) a=-3,1t=82,d=5

20T b LA\
TR QA
\L= =\ =\
©) a=06,t.=92 d=02 d) a=-03,1=-394, d=-23
.2 =0 G L\ Ly

R = ln\N 0o

42 T A NTa%-

‘ e —1,4,9,...,159 f) 23,20,17,...,— 100

18— | ¥ (==

\oo= (- NS

32 = \n—\ =32
! 10. Find the first term in the arithmetic sequenc}/ e \
= 0= R+ Iy (Cu= <)
b 2) 6th term is 10; 18th term is 46 T"b) 4thtermis 2; 18th term is 30
) na =36
D A=32,
) ¢) 9thterm is 23; 17th term is — 1 d) 5thtermis 3; 25th term is — 57
b 2% Y= -\ 72 =G0 F (30
) a=-3
) e) 13thtermis— 3; 20thtermis— 17 f) 1lthterm is 37; 26th term is 32
) —3+Rcl - A RToas by
' Ae (e ey
) A~z
) .
) 11. Findx so that the values given are consecutive terms of an arithmetic sequence.
: a) x+3, 2x+ 1,and 5x + 2 b) 2x, 3x+2,and 5x + 3
) Urgdng*L, zg'\‘
y O x-1 dxey, andl—2l‘{“’ o “L‘ 7’2(1) 2x—1, x+1,and 3x +9
R e e 1 2
) hs v - % T2
2 T e ) 2

V™ © x+4, x*+5,and x+30 &i) f) 8x+7, 2x+5,and 2x +x
)

a0 - BULE N

RS
T S O SR C\if\f_‘ _L_—g‘ >
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348 ¢ Chapter 8 - Sequence and Series

12. If ¢, is a term of an arithmetic sequence, what is 13. List the first seven numbers of the Fibonacci
- t, — t.-1 equal to? Av~e ~dle rennce sequence a, = 1, ax =1, @, = @poy + Quoz, 1 > 2.
14. The starting salary of an employee is $23 750. 15. An auditorium has 8 seats in the first row. Each
If each year a $1250 raise is given, in how many subsequent row has 4 more seats than the previous
years will the employee’s salary be $50 000? row. What row has 140 seats?
VA= 79 sy vs

16. A well drilling company charges $8.00 for the first 17. It is said that during the last weeks of his life

meter, then $8.75 for the second meter, and so on Abraham deMoivre needed 15 minutes more sleep
in an arithmetic sequence. At this rate, what would each night, and when he needed 24 hours sleep he
be the cost to drill the last meter of a well 120 would die. If he needed & hours sleep on

meters deep? September 1, what day did he die?

= 2+ L\ (O.F2
(\-’\’l‘\b ¢ ) )

= HAR™.LS
18. The first three terms of an arithmetic sequence are 19. The first, third, and fifth terms of an arithmetic
x—3, 5z +9,and 3x — 11. Determine the fourth sequence are 2x — 1, x* —3,and 11 —«°
term. respectively. Determine the second term.
X 5 2+ 37X A i
. U TS ASD
= J [ ¥ | b gl
. (= Lo
- ' O= (L—a0LL0)
( L ;"f:r ) ) C - = L £ = <0 : 25
LS V) 23 A0 \as

PAETE N = -
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Sn= o+l A (2 oA A
352 4 Chapter 8 - Sequence and Series ' 2 ' - P O S
8.2 Exercise Set
.
1.  Find the sum of the arithmetic series.
a) 3+5+7+--4+(2n+1) b) —1+2+5+--4+(3n—4)
S NETIAE N2 (4427)  Sa= 0 (- I+ area) =0 (<)
2 > > 2L
= 4,\/\ ) ![“\‘L gl e B 2ok
Ll B ) = 2T WM — SVY TSV
2 ;
L
) 2+5+8+--+77 d) 5+9+13+--+97
3= 210N nE 26
o= Lo (2 \TL -
) (—41)+(=35)+(—-29)+ - + 541 ) 2/54+6V5+10Y5+ - + 505
SAal=—al T (N WN\(E) n=ag
S T N [ A A A \ \ e \ o -—H“ - ,
e S = BVlarrsad) =24 500
g) 394334274 +(—15) h) 23419+ 15+ - +(—=305)

\n

— — T N f 4 ~ ;
\S=3 0T (VY- =0

S =B EAa-s)Y =120
n L, 7.5, . 55 g, 6. I3 A0 & e T 60
D gk gbip ot et fi e et +(3)
B e ] 4 f =\ (\_3; N W=\ %
x.\ 7 %a )
o (A 4SSN\ = 53
&-_-"'(‘7 - ") q, ) —"*‘:_—'
& — | 2
k) 3.7+9+143+---+302 ) 284+53+776+---+79.1

20.0= 22+ (= D(SR) w=0

—
" ) p - —
. — < P T t — (P
>Se— 2009 S50. L ~ ~
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Section 8.2 - Arithmetic Series ¢ 353

Find the indicated value using the information given.

3) Szn,ifa: =8, ax =65

b) S;[, ifag = 8, a = 65
T . o™ } A\ — —
fS %"7’{\"“\ .(—\‘ i G

?'D h :*:D e ) 2O\

C) Ssc,, ifam = 13, d =—9
3 [ — [ ".“\\ (‘ —_— ,-3
‘2= o+ (= L=\ WO )
O =0%

d) n,if S, =180, a, =4, q, = 16

,‘_::“. — ! S o (. V- / ~ 3
o = 22 | £ Oa So S )
&

]

B

D _ P
. SS‘O_ \4 > 6%

] e} d,if S, =680, a, = 11 ) Se,ifa =10, d=3
J

)

)

)

)

)

)

)

ne. o \ - :
= AT {720 WW\ A N NEY N e B
;{\_} _2 .\/_\ W\ A —\ )X ) — €D

&

Sao =20 (22 %+ 39AN = (X
d = é'j//l e
—_—
g) S|9, ifd= 4, ai =17 h) S.go, ifd =_3, asn = 65
P =0 O —XAy o= -s<
< = \a 2EsSSH™ (B—0)@) )
i T

2

S\ _ F:b"’\o ‘\\
]

i) S.m, if as = 42, a;s=—18 J) SEO, if as = 17, s = 38
A2+ O = —\% AL =0 (S —0Y —L.N

N . ; INC e — L S V. \
oA=—LD

::/; — '.._,_If‘_‘)‘ 'O\«'*—; (6’ C_a

PN &2 y— e 4 N e P o \ P N
S ( 2L) ~ Cac—y (=
2.

— —_

%;..’; S - K_—DZ\—‘D
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354 ¢ Chapter 8 - Sequence and Series

3. Find the indicated sum.

100 o= \ 7 d": l 200
a) n —_—

,,Z,; —)«;2 = 2 = \DO S

Sien™ 190 (2O (o —1) QN
2
72 S \QB
©) ;(3j—4) Q,‘-‘-_‘“A, =2 d) g(2x+5)
L=V T n=an

=SS0

ST 22D F G- NG
48 S = :*SQ\ 2_ 100
e) y;l(%) R D .(200-2)- Z(zoo—z)
O=3-SNy =o.=
oo,
N =Aax—\\ +\= 3R
ST 2R (G‘ =7 + G0N\ S -
Saq = 02%0.S d
4. Insert k arithmetic means between the gwen pair of numbers. q
a) 5,10, k=2 Q:’\; "> b 36 k=3 -l
g 2.__0_ Z,S \D <:;C\‘:' =
= = =S
- a
0 a b k=2 O 2= = d) a b k=
2042 orer W =20 -
% = d\,: 1= o d
O L-0 - LOQF L 1T - q
N 3 5 5 §
5. Solve for b: zb:(23—2x)=91 6. Find the sum: ZI::S q
Q |= @s 20 X 22— ’2,5) N E
T2 12 =A20 42 —2b 2o\

W= \O— (@12 2\0 — AN L2 O ’
=22\ \ VL =D o= \& /%
\RL= (b—xmwa\a\ c»\ ale— D =5
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Section 8.2 - Arithmetic Series ¢ 355

7. What is the last element in the 20th row% 8. How many terms of the arithmetic series
(@@\ ; 1491 + 1484 + 1477 + -+ are needed to give a
1 - sum of zero?
2 3
4 5 6

7 8 9 10
\3»\+’L}\+7,+3P)\+7_4~1+Ar

20T L Lt LD

ST B2 C\ TIoY =200
- /

9. An auditorium has eight seats in the first row. 10. If $1000 is deposited into the bank the day a child
Each subsequent row has four more seats than the is born, and $100 more than the previous deposit is
previous row. How many seats are there in the made each year until the child’s 18th birthday,
50th row of the auditorium? how much will be in the account, excluding interest?

t T ¥ aala) =20

11.- Find the sum of all multiples of 6 between 50 12. The sum of three consecutive terms of an
and 500. arithmetic sequence is 3. The sum of their squares
(= q=<a- is 75. Find the three numbers.

0% =2a9%.
4= +N-\D N==a g
S, =S (€4 +49R) = Lomren

TS
2
13. If 20 people in a class shake hands with each other 14. If the sum of the terms of an arithmetic series is
exactly once, how many handshakes will take place? 234, and the middle term is 26, find the number of
terms in the series.
O A A )

Sa= A +x N\ =\9¢
2
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358 ¢ Chapter 8 - Sequence and Series

8.3 Exercise Set
m

1. Determine if the sequence is geometric. If it is, find the common ratio.

T o o e A 2
a) 4,12, 36, 72,... VO. b) 3,12, 48, 142,... A\ N
& 2
111 Wk 11— ues
c) 1: 2a 41 8"'- i S “:—r d) 11 11 1! 1:--' ‘— — \
Y = 5 Y = \
6 —12. 2 . 111 VO ‘
E) 3, 6_, 12, 24, YO f) 1, 2 37 4° ‘
111 2 o 2 _2 10 _50 q
D 6 92 —f— M 539 T e o
i) 3x% 12x'y°, 48x°y°,.. T NMes ) Y296, 3J2, 3/6,... MEes. e
2N A E =d oty Eaky ENE = g :
J o = #=
2. Write the first five terms of the geometric sequence. -
- a) 1,4, \b, (4. 250 b) 1, , 4, , d
9 3= T6 2 & 4, ,-135_ =
e) \p2, 54,18, (o , 2 i 1. & ; @
g) 3.‘ '_:-';—" 1 3 2+ !,:(’?-—' ", ::/_"L' ) ",?I } 2 h) 11 , xi’ 5 ~ 2 d
. -t AL B T S_gxs T o . X . -
]) 5! 5 1j y _— o ‘:z-:-)- -!) l’ 3’1’4—’— -
— : L -
3. Find all possible values of r for a geometric sequence with the two given terms. -
'JC.\ Ta‘ﬁ ‘(asb£52‘§~ =125 b) a, =4, as = 1 -
1—‘__f;_| T i T4
'E’Co-_";", f s ,_,v-f_-‘_” = .
rr== =3a< 48]
¢) a,=2v2, a;=8 d) a:=1, as=+v2 -
A - o = o = ) ﬂ
- = CAN" = 4 > n =
Ex= O =R =g =W =% P
T4 oy = =N ﬂ—, & o §
Ve & e Y = v ¢
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Section 8.3 - Geometric Sequences ¢ 359

4. Find the indicated value using the information given.

a) au,ifa| =ﬁ, r=:272

_ s w NS
th =1

c) as, if Ay = 9, dyg = 36 A
| — —_ Yy T
Tay = S (o =Y
[ 0}

({/4\ D = A \ = i \ (

s i
e) n,ifa, =729, a2224_§;’7=%
= Q_A‘_:* A
2na 3
\ VA
t!/'\’—jfflqc‘/gl =
\«‘\f \ ;
=% A ey
g) (I,lfas=27,f:'2 (o S\o

i) r,ifa.u=25, ﬂ|2:225

'L\f)_‘— s @/f‘f
r 2< = XV

| - /

AD &= T U

'] — \( L \ "_T
k) as,ifa,.=3a,.,, a = 2_17~
’/Rl el -
=g f \
Y, [ = -
L ]
~
j_.:.’ =3
& -

£ N T
%: k 2\
= )

b) ag,ifa; = 3, a, = \/g

d) as,ifa,=3, a; =20

f) n,ifa, =2048, a, = 1024, [ = |

Y-\ =%
‘ae=t=N

u)' l,. a7=128, r=4

I) s if s = [2, as = 96

) a., ifa,=0.1a,.,, a = 1000
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360 ¢ Chapter 8 - Sequence and Series

5. Insert two geometric means between a and b. 6. Given the geometric sequence @, 4, Hr»---
O \ determine an expression for ¢, — t,-1, n > 2.

4

'.\:J : -
0. o arsax®

2

b=QY { = J{

o= (& J
7. Find x so that x — 1, x, and x + 2 are consecutive 8. Find the common ratio » for the geometric
terms of a geometric sequence. sequence x — 2, 5=x, Sx—7,...
r—L — - /f_" 4
L) (
e | P
( L= Y vy —
/ - | S
D =T )
W=
AT .

9.  What number must be added to —2, 4, 19 so that 10. If the first two terms of a geometric sequence are
the resulting numbers are three terms of a /2, and /2, what is the fourth term?
geometric sequence? ‘

B P i T W L \ S~
) ! = . \ ) 1
Af'_l—ﬁ,f‘__r \ QL L
— T At
ot I AHE= —3% T At
C::{)é-'—_: Q‘\ "“;;
W T\

11. If the product of the first three terms of a geometric 12. Inthe sequence 3, x, y, 25, the first three terms
is —8, and the sum is —131, what is the common form an arithmetic sequence, and the last three
ratio of the sequence? terms form a geometric sequence. Find x and y.

oo o) 6
oy RO S
| Q2 =%
Q& —Z
e N
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